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Diagnosis of renal parenchymal diseases by a modified open
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Percutaneous needle biopsy has evolved into a relatively safe
and effective method for diagnosing renal abnormalities. When
performed by experienced physicians, the success rate ranges
between 80 and 95% with a complication rate of 5 to 10% [1, 2].
This method, however, is not appropriate for all patients. There
are some clinical situations which are considered absolute or
relative contraindications to this procedure. A percutaneous
biopsy is not performed if the patient has severe hypertension,
very small or extremely mobile kidneys, pyelonephritis, hydro-
nephrosis, bleeding disorders, a solitary kidney, or another
congenital anomaly. Relatively contraindications include se-
vere uremia and an uncooperative patient [3, 4]. In addition to
these contraindications, a small percentage of the percutaneous
biopsies fail to obtain sufficient tissue for establishing a diagno-
sis [4, 5].
In the past when the percutaneous method was either unsuc-
cessful or contraindicated, renal tissue was obtained by the
open surgical route with general anesthesia. The procedure is
traditionally performed by exploring the kidney through a
modified flank incision and removing a wedge of kidney or
passing a needle into the parenchyma [6, 7]. Because the
patients who require kidney biopsies are generally in a poor
medical condition, this procedure is associated with a higher
morbidity and a significantly longer hospitalization than usually
required when the percutaneous biopsy method is performed.
In 1973 Gill and Cole reported a new open renal biopsy
technique which could be performed through a small (4 to 7 cm)
incision with local anesthesia [5]. In this method, a cup biopsy
forceps is used which is identical to the biopsy forceps utilized
for obtaining bladder tissue by the endoscopic route. We now
report on our experience with this technique over the last 10
years.
Methods. In preparation for the biopsy, an intravenous
urogram or an ultrasound is performed to determine the relative
position of the kidney and demonstrate that a kidney is present
on the side selected for biopsy. Routine coagulation studies
include a pro-time, a partial thromboplastin time, and a platelet
count. The only contraindication to this procedure is an unco-
operative patient and in those cases a general anesthetic or
marked sedation is used.
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The biopsy technique previously described in detail will now
be briefly reviewed [8]. Prior to the biopsy, the patient is
administered sedation with a combination of meperidine and
hydroxyzine. He is placed in a flank position. Unless there is a
contraindication, such as a previous percutaneous biopsy, flank
surgery or an ectopic kidney, the left kidney is usually selected.
Lidocaine hydrochloride (0.5%) without epinephrine or Bupiva-
caine hydrochloride (0.25%) is infiltrated into the skin and
muscles. A 4 to 7 cm incision is made, 1 cm inferior to the 12th
rib beginning lateral to the paraspinal muscles. The kidney is
palpated after incising the external and internal oblique muscles
and transversalis fascia. Gerota's fascia is opened and the
lateral aspect of the kidney is exposed with narrow retractors.
An incision is made with a no. 15 blade into the renal capsule on
the lateral aspect of the kidney, and the capsule is gently
separated from the parenchyma without entering the cortex. A
cup biopsy forceps (Storz) is used to remove pieces of outer
cortical tissue which measure 3 to 5 cm in diameter. To avoid
deep penetration and increased bleeding, two or three bites are
taken side by side; tissue fragments are fixed immediately in the
operating room for light, electron, and immunofluorescence
microscopy. High current electrocautery is then used to obtain
hemostasis but no sutures are placed into the kidney. The
wound is copiously irrigated with neomycin (1 g/liter) and
inspected for at least 5 mm to insure that there is no further
bleeding. The incision in the capsule is allowed to remain open
and drains are not placed into the wound. The wound is closed
using chromic catgut on Gerota's fascia and 0-vicryl for each of
the muscular layers and the transversalis fascia. Subcuticular,
reabsorbing sutures are used to close the skin. The patient is
returned to his room where he may resume eating and ambula-
tion the same day. He or she is usually discharged from the
hospital on the day following the biopsy.
Results. Between 1971 and April, 1981, the modified open
renal biopsy technique was performed on 129 patients at the
University of Chicago Hospitals. Each chart was reviewed to
determine the reason an open biopsy was performed. In many
cases, the reason was not specifically stated and a decision was
made based on the objective information provided in the
record. If no reason was obvious, then the indication was
considered unknown. The most frequent indication for the
modified open biopsy technique was a bleeding abnormality
which included either an elevated protime (> 13.5 sec), an
elevated partial thromboplastin time (> 40 sec), a low platelet
count (< 100,000), or severe uremia (BUN > 75 mg% or
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Table 1. Indications for open renal biopsy
No.
Indication patients
Bleeding abnormality (including uremia) 37
Uncontrolled hypertension 26
Unknown 21
Anatomic abnormalities 19
Previous failed or inadequate 13
Uncooperative
Social and technical 8
Pregnancy 5
Total 129
creatinine > 4.5 mg%) (Table 1). Uncontrolled hypertension
was considered to be a systolic blood pressure greater than 150
mm Hg or a diastolic pressure greater than 100 mm Hg.
Every biopsy specimen provided sufficient tissue for estab-
lishing the diagnosis. The mean number of glomeruli obtained
from the light microscope portion of the biopsy from 120
patients was 54.4 3 (sEM). Only 20 biopsy specimens yielded
fewer than 20 glomeruli. Although the other nine biopsy speci-
mens yielded sufficient tissue to establish a diagnosis, the exact
number of glomeruli was not specifically stated in the pathology
report. It should be noted that the number of glomeruli reported
is based on only one of the three cup biopsy specimens. Thus,
the true number of glomeruli available for interpretation is
much higher.
The duration of the operation ranged from 30 to 140 mm with
a mean of 71 2 (sEM). Only 11 patients were in surgery for
over 100 mm. Pre- and postoperative hematocrit counts were
available for 110 patients. The mean decrease in hematocrit was
0.1%; only eight patients had a decrease greater than 5%.
A total of six complications developed in this group with one
patient requiring additional surgery (Table 2). No mortality
resulted from this procedure. The peritoneal cavity was acci-
dentally entered and subsequently closed in the patient requir-
ing additional surgery. Several days later a colocutaneous
fistula was discovered and this was thought to result from an
injury to the colon during closure of the peritoneum. The
patient was treated by a colostomy which was subsequently
closed without any serious sequela. Two patients developed a
wound infection after the biopsy and both occurred during the
earlier years of the procedure. As a result, the protocol was
modified to include irrigation with an antibacterial solution as
each of the tissue layers were closed. Three patients developed
a significant blood loss (greater than a 5% drop in hematocrit)
after surgery and two required blood transfusions. One of these
had been maintained on Coumadin therapy for prophylaxis
against pulmonary emboli. The prothrombin time at survey was
25 sec (control was equal to 11 sec). No significant sequela
resulted. Two days after the biopsy, a second patient developed
a flank hematoma following dialysis via regional heparinization.
In addition, this patient had an antithrombin 3 deficiency. An
obvious cause for bleeding could not be identified in the third
patient. Only one patient developed gross hematuria after
surgery, and he had a prolonged partial thromboplastin time.
After surgery, the hematocrit did not change significantly and
the hematuria stopped without specific therapy. These three
bleeding complications developed out of a group of 20 patients
Table 2. Complications following modified open renal biopsy
No.
Complication patients
None 123
Wound hematoma 3
Wound infection 2
Colocutaneous fistula 1
Death 0
with abnormal clotting parameters and 17 others with severe
uremia.
Discussion. The use of the percutaneous method for obtain-
ing renal tissue samples has provided a major change in the
ability to easily diagnose renal parenchymal diseases. Unfortu-
nately, this procedure should not be performed in certain
clinical situations, while in a variable number of cases, it is
unsuccessful. An alternative method has been the open renal
biopsy technique which is performed under general anesthesia
and requires longer hospitalization. In 1973, Gill and Cole [5]
first reported a modification of the open renal biopsy technique
which could be performed under local anesthesia and which
resulted in the same duration of hospitalization as requied for
the percutaneous method. Over a 10-year period, this method
has been used to establish a diagnosis in 129 out of 129 patients
with renal disease. The complication rate was only 5% which is
similar to the reported complication rate that occurs following a
percutaneous biopsy. Only one of our patients developed a
complication which required additional surgery and this type of
injury should be avoidable by carefully identifying the kidney
before opening Gerota's fascia. This procedure can be per-
formed on patients with clotting disorders, although a greater
amount of time must be devoted to achieving adequate hemo-
stasis. In this series, 37 patients were predisposed to bleeding
and two ultimately required a transfusion.
The primary advantage to the modified open renal biopsy
technique is that sufficient tissue can always be obtained with
relatively little morbidity, This method will always provide
peripheral cortical tissue which is vital for establishing most,
but not all, diagnoses. The method will not be sufficient for
lesions which require deep cortico-medullary junction glomeru-
li; however, these abnormalities usually comprise no more than
5% of renal disease. Furthermore, the inability to accurately
control the depth of the needle in the percutaneous method does
not guarantee that adequate tissue will be provided with this
method either. This procedure can be performed under local
anesthesia with sedation which avoids the increased morbidity
associated with general anesthesia in a group of patients who
are often medically compromised.
Another distinction between this technique and the percuta-
neous biopsy method is that an arteriovenous fistula and
significant hematuria are less likely to develop following the
modified open technique, because the biopsy will not enter an
interlobar vessel or the collecting system. In contrast, both
complications can occur when a percutaneous biopsy is per-
formed because the depth of needle penetration is quite vari-
able. The modified open biopsy technique will be slightly more
expensive because of the use of the operating room; however,
hospitalization will not be prolonged and radiological support is
not necessary.
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Summary. A modified open renal biopsy technique was
performed under local anesthesia on 129 patients over a 10-year
period. This technique yielded sufficient tissue to establish a
diagnosis for every patient. The mean number of glomeruli
obtained was 54 3; the mean duration of the operation was 71
2 mm. No deaths resulted and only one major complication
developed following this procedure which required additional
surgery. Two patients required blood transfusions following
surgery and both had a bleeding abnormality. These results
demonstrate that the modified open renal biopsy technique is
a safe and reliable procedure that should be performed when-
ever the percutaneous route is either unsuccessful or
contraindicated.
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